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8. Although habits and the conditions that surround'the 
larva~ have been very important features'in the production of 
the present larval forms, some other force has been at work 
in producing, or rather in retaining them. For we find a 
-great variety of larva~ at the present time with almost iden- 
tical habits. This other force is undoubtedly heredity, which 
has frequently proved stronger than the modifying effect of 
the environment. 

9. Beetle larva~ cannot be classified by the same character- 
-istics used in classifying adults. The shape of the antenna~ 
has no significance in the classification of larvae, since it is al- 
most uniform throughout the order. The shape of the legs, 
-the number of tarsi, the shape of the coxal cavities, are of not 
much more value. The mouth parts seem to be of a little 
'more value, and are of far less value in classification than they 
are in the adults. 

IO. The mouth parts of beetle larve, even in the typical 
Campodeoid form, are not Campodeoid in type, but approxi- 
--mate rather closely to those of the adult beetles. No- trace- 
able similarity can be found between the mouth parts of any 
particular family of larva~ and those of the adults of the same 
family, beyond the general similarity sometimes produced by 
Alike habits. It is true, however, that the mouth parts of all 
beetle larva~ are more like those of adult beetles than they 
are like those of any other order of insects. This is probably 
an example of what Hyatt and Cope call concentration of de- 
,velopment, and which is elsewhere called precocious inherit- 
ance. It is an instance where the characters of the adult 
-have been impressed on the larval stages. 

I I. In beetle larva~ we have quite a number of cases in 
which a similar larval type has been acquired independently 
-in two or more families. 

The above conclusions apply only to the group of Coleop- 
tera, and while some of them will doubtless be found equally 
-true of other orders of insects, some of them are probably pe- 
-culiar to beetles. 

This paper was discussed by Professors Hyatt, Putnam, and 
Fernald, and by Messrs. Sargent and Jackson.-H. W. Conn, 
in Proceedings of Boston Society of Natural History, Vol. 
xxiv., December, i888. 
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cap; Treasurer, Samuel Henshaw; Recording Secretary, K.- 
B. Newel; Corresponding Secretary, Arthur 1ollick; Cur- 
ator, W. T. Davis. 

December 8, i888.-Mr. L. P. Gratacap read the following 
paper upon the "Relation Between the Growth and Form of- 
Leaves :" 

It is obvious that the form of leaves must be the resultant 
of rates of growth in various directions. That a simple leaf 
with a single midrib will assume such a mature form as will 
express the equilibrium of the growing impulse along two 
axes, a longitudinal and a lateral one, and that as this ratio, 
varies in favor of the first or the second, the leaf becomes 
ovate, circular, broadly elliptical, etc., or lanceolate, linear and 
elongated. And secondarily, in the case of the simple leaf,- 
the point of intersection of the axis will modify the final form. 
If the lateral axis is developed at an early stage in the elonga- 
tion of the midrib we have ovate leaves, if at a point half way 
along its length elliptical, if at the distal extremity obovate.. 
And in leaves of a complex structure, whether palmate, pin-- 
nate or numerously veined with woody and rigid vascular 
fibres, we can resolve the entire form into a group of simple 
forms, wherein we may study the related rates of development, 
in lamination (formation of parenchyma), and in vasculation 
(formation of ribs, veins, etc.). In other words, the rapid 
movement forward of rib cells would appear to interfere with 
or prevent the making of the leaf lamina, and their slow move- 
ment to assist it. In a leaf with several ribs the slow progress 
of the rib-making permits the coalescence of the marginal 
tissues, and forms polygonal and crenate circular leaves, and 
also tends to introduce bifurcation and deliquescence of the 
original fibre bundles. In one where the extention of the ribs. 
is rapid this coalescence is checked and the leaf is sinuate, 
lobed, irregular and pinnatified. 

It is thus apparent that a determination of the actual rate- 
of growth in leaves may throw some light or be useful in assist- 
ing speculation as to the origin of leaf forms. And it is also 
apparent that there might be a condition of things exactly the 
reverse of our supposition given above, and yet produce the 
same result. That is, a linear leaf might be a, so to say, slowly 
made leaf as well as a quickly made leaf, if the movements of- 
its parts maintain a ratio which gives extension in length and 
not in breadth. And in many cases of turgid and dense tis- 
sues in leaves this is probably so. 

However the measurement of a number of leaf growths in- 
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cluding those of Morning-glory, Musk-melon, Water-melon, 
Maples, Magnolia. Peach, Japanese Quince, Five-finger, 
etc., made this year on Staten Island, do seem to show that 
the elongated leaves grow much the more rapidly, that the 
palmate and pinnate leaves stand next in order, and the cir- 
cular and traverse leaves last. [A diagram was here pre- 
sented showing these results, in part, with the rate per day of 
growth; also the slowly diminishing rate of growth of the 
leaf as it approached completion.] 

Of course a number of considerations occur at once to mod- 
ify the wholesale use of this conclusion. The relative size of 
the leaves compared should be similar, the condition or health- 
fulness of the plants alike, the nature of the plant tissue nearly 
the same, and the position and aspect of the leaves as regards 
favorable or unfavorable conditions for growth identical. The 
subject is suggestive and carefully followed up might lead to 
interesting results. 

Mr. Arthur Hollick showed fossil leaf impressions in fer- 
-ruginous sandstone, found near Arrochar station by Mr. Gil- 
man S. Stanton. They are undoubtedly from the same for- 
mation as those from Tottenville (Cretaceous?) described in 
the Proceedings of December 8, i883, and like them, were not 
in place where found, but occurred in Drift rocks. The spec- 
imens are too fragmentary for determination, but the fact of 
-their discovery at this new locality is a matter of interest and 
is therefore placed upon record. 

Specimens of bowlder clay from the same locality were also 
-shown. It has been lately utilized for brick making. There 
is a fine exposure of modified drift overlaid by bowlder drift 
where the railroad has been cut through. 

Dr. A. L. Carroll noted the discovery on Staten Island re- 
cently of Bothriocephalus latus-the first reported occurrence 
of this parasitic worm in America. 

Specimens of the " Large Mocker Nut," (Hicoria alba, (L.) 
Britton, var. maxima, (Nutt.) Britton.) were presented-being 
an addition to the local flora. They were collected by Dr. 
Britton near Court House station. 

Adjournment at ten o'clock. 
February 9, I889.-Mr. Charles W. Leng read a paper 

,upon " The Buprestidae of Staten Island," illustrated by spe- 
ecimens of the species mentioned. 

It is thought that the larvae of many species take years to 
perfect their growth and an instance is recorded of a Buprestis 
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emerging from the wood of a desk that had been in use for 20 
years. One of our commonest species, Chrysobothris femorata 
is, however, said by Packard to complete its transformations in 
twelve months, so the usual period is uncertain. 

This insect is found every year in numbers on oaks and oc- 
casionally other trees. I took the greatest number about i 88o,. 
when Mr. Davis and I found a log near Silver Lake literally 
alive with them. They would take short flights and lighting. 
on the log, hide in the crevices of its bark, which by their col- 
or and deep wrinkled furrows they simulate to a degree. Many 
other species have this restless habit of flying from place to 
place, and on the wing, look and buzz very like flies. 

Two species of Agrilus are also abundant-rufcollis and 
otiosus-the first usually on wild blackberries and-the second 
on a variety of young saplings. When the trees around Mart- 
ling's Pond were cut down about three years ago, a growth of 
saplings sprang up on which the species of 'Agrilus were quite 
plentiful, and besides many otiosus an occasional bilineatus or 
interrupts was found. 

I have never found any of our other species in great num- 
bers. Of the Anthaxia all my specimens have come from 
a clump of wild cherry in the Clove Valley. Chalcophora is. 
said to breed in pine, but a good deal of beating has yielded 
little. The species have been found washed upon the 
beach, and one specimen of liberta was taken by Mr. Davis, 
flying at Watchogue. Two species of Brachys occur on the 
leaves of certain oaks, and I have found them in North Caro- 
lina in great numbers. Probably they will be found abundant- 
ly somewhere on Staten Island. 

Ckrysobothris azurea was a notable capture of i886, and is- 
everywhere counted a rare insect, but from May to July of that 
year it was plentiful on a species of dogwood in a thicket now 
burned over and turned into " Prohibition Park." The house, 
built, as I am told, for the dominie, stands just above where the 
first was taken. The beetles were very quick in their movements, 
and were captured by beating the trees over an umbrella, out of 
which they flew again as soon as they touched it. Several 
were observed resting on the main stems of the young trees, 
with the anterior legs extended, and the last ventral segment 
-touching the bark, and they were probably females depositing 
their eggs. None have been found since i886, nor have I been 
able to find the larvae in the few trees that are left. 
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